Cardiovascular failure and apnea in shock.
A model of shock was developed in anesthetized dogs by limiting venous return with a balloon inflated in the right atrium. The change in ventilation (VE) in response to a sustained decrease in arterial pressure (Pa) to 50-60 Torr was studied by recording transdiaphragmatic pressure (Pdi) and diaphragm (Edi) and parasternal intercostal (Eic) electrical activity. Four dogs died of cardiac arrest after 20-60 min. In 11 dogs, VE, after an initial increase, decreased progressively until apnea occurred after 103 +/- 24 min, after 60% reductions in breathing frequency, Pdi, and Eic and a 30% fall in Edi. No decrease in diaphragm contractility was found in response to artificial phrenic nerve stimulation. The cardiocirculatory function deteriorated during shock until it became irreversible at apneic time. No recovery from apnea occurred without a recovery of Pa. We conclude that the fall in VE and ensuing apnea in this model resulted from a decrease in central respiratory neural output associated with a progressive deterioration of the cardiocirculatory function.